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IKTRODUCTIOK
Anyone first listening to tiki© speech of a deaf person
is struck Immediately by its peculiarity* Probably the first
reaction of the listener is that it is hard to \inderstand
what the person is saying* He then tries to contrast that
speech with the normal speech to which he has always been
accustomed to listen. The next thing that he realizes is
that the speech of the deaf person is very slow and labored;
tfien that the person speaks in a breathy manner accompanied
by excessive broathin- movements. And lastly, he notices
the peculiar monotony of the tone and the lack of accent
and rhythm in the speech. It is the purpose of this study
to nvestigate the extent of the abnormalities in the breathing
coordinations by comparin ; the speech of the deaf with that
of normal subjects and to attempt to explain why they exist
and to surest a means of avoiding them.
Since speech is a modified form of breathing this pro-
blem has resolved itself into a study of the breathing move-
ments of the deal' during speech. The kymograph offers the
readiest means of making such a study. With this machine and
suitable recording instruments it is possible to record ac-
curately the muscular movements during speech. This method
was the one employed for the present study.
The speech of the deaf has been judged abnormal. Any
speech which is judged abnormal has been so judged on the basis
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of the er.tent In which It deviates from1 norml speech. In
order to show various abnormalities In the speech of the deaf
it Is necessary to compare those points under discussion with
the corresponding points in the speech of a normal person.
Tills problem grew out of a survey of the speech of the
deaf which was made by iludgina (6) in which deaf and normal
subjects were required to speak piirases of definite length and
the breathing movements of the two rroups of subjects were
compared. Hudglns found very definite abnormalities in the
speech of the deaf when phrases of definite length were used.
In the present study the subjects were required to repeat a
prolonged passage of some fifty syllables in which the normal
punctuation wan the only guide to the phrasing. In contrast,
therefore, to the Hudgins study in which single phrases
were
used, an entire paragraph Is presented to the
subjects which
they are required to read having received no Instructions
as
to phrase lonjth. The kymographic recor s show very
definitely
how they handled the breathine (phrasing) In this
paragraph.
It Is possible, therefore, to compare not only
the phrasing of
the deaf subjects with that of the normal subjects
but to
compare also the phrasin | of the various deaf
croups when
classified according to their decree of hearing
loss.
The following points will be discussed
in the order in
which they are named*
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(1) normal speech coordinations
(2) A review of literature
(3) Apparatus
(4) Method
(5) Results
(6) Discussion and conclusions
S0RM1L SPEECH C00RDIHA7IC1JS
In any treatise on speech it is essential to understand
the speech movements involved and the muscular equipment that
initiates those movements • A fact to bear in mind is that the
normal speaker io able to hear the sounds that are produced by
him which aids him in controlling the speech movements that
follow* The deaf speaker is not so fortunate. Hot being able
to hear the sounds which he produces his cues are limited to
those that ho receives from the movements themselves. This is
one of the main reasons why the sounds that are produced by
the two groups differ so strikingly.
The speech muscles may be divided into two fundamental
groups, namely; (1) Thoracic muscles which consist of the
internal and external intercostal s that produce the syllable
pulse, and (2) Abdominal muscles which include the rectus,
lateral obliques, and transverse muscles. These are opposed
by the action of the diaphragm (6), (0). The intercostal
muscles are arranged in pairs and work in opposition to each
other. The internal intercostals slant downward and backward;
when they contract the ribs are rotated downward, decreasing
the volume of the chest cavity. These are muscles of expiration.
The external intercostals slant diagonally forward} when they
contract the ribs are rotated upward, enlarging the chest
volume. These are muscles of inspiration.
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The second group in opposition is the abdcwinal-
thoraeic group. These muscles are wueh larger than the inter-
costals and play a very important part both in speech and
respiration. The diaphragm is one of the largest irirffTT of
the body and acts as the "floor" of the chest. As the dia-
phragm contracts the "floor" is lowered and the chest cavity
is enlarged. Air rushes into the lungs as a result of this
enlargement. This action of the diaphragm is opposed by the
abdominal muscles, the rectus, and the lateral obliques and
transverse muscles. The contraction of these muscles con-
stricts the abdomen and the viscera is forced upwards a/gainst
the diaphragm. This counter action decreases the chest cavity
and the air is expelled from the lun;;s.
The basic movement of speech is the pulse which produces
the syllable. This syllable novement is the result of action
of the intercostal muscles. The position of thene muscles and
the direction of their fibers indicate that such a function is
entirely possible. There has been controversy over which of
these two main muscle .groups performed this function but recent
tests point to the intercostals. Kyaographic records show that
these muscles are capable of making a rapid series of syllable
HUlll a* rates of to 10 per second (6). The movements of
the abdominal-thoracic group are incapable of producing pulses
at rates exceeding S to 4 per second (6). At rates of syllable
utterance rot exceeding 1 to 5 per second, the intercostals and
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tho abdominal muscles work In unison. The abdominal muscles
contract and relax with each syllable but at rates hi her than
tills they become fixated and the Intercostals carry on the
syllable function alone* The abdominal muscles still aid in
that they provide a slow novin r; postural support for the chest
muscles (G)* Syllables rarely occur alone* In normal 3pcech
they occur in breath groups or phrases* This grouping of
syllables Into phrases Is one of the functions of the thoracic-
abdominal muscles or the muscles of expirations this is the
i
I
resr.lt of a unified movement of these muscles* This muscle
group Is also Important In that it sub-divides the phrase into
rhythmic feet (G)»
A REVIEW OF PREVIOUS WORK THAT BEARS
OK THE SUBJECT UHDER T>ISCUSSIOIf
The following le & brief remna of a report by L'rika
Kneisner of Central Institute for the Deaf, at St. Louia, Ko.
(7). The object of the observations made b.- liiss ilnoisner
were Intended to demonstrate the difference between the breath-
ing movements of the deaf children and hearing children, and
to show the Importance of breathin - exercises in relation to
breathing movements. This investigation used the kyoographle
method. The movements of costal and abdominal breathing were
recorded simultaneously with nasal respiration. Records were
made of, (1) normal breathin - without speech; (2) deep
breathing without speech; (3) breathing while counting, and
(4 ) breathing while reciting a poem, A summary of the results
of this Investigation are as follows* It is impossible for
the deaf to exhale slowly and evenly, Exhalation takes place
in staccato fashion; especially the abdominal movements are
uncontrolled, and the costal movements are often exaggerated,
especially during expansion. The number of breaths dram In
one minute are not always Identical in costal and abdominal
breathing, which shows how little co-ord* nation Is present In
the breathing musculature.
Hiss Helen Griffith, 1929 (4) made a study of prose rhythm
based upon kynographic records. For this she used normal sub-
jects, A discussion of the points that bear upon the present
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problen follows t The placing of pause Is not determined by
the necessity for taking breath; for breathing Is frcelj adapted
to the logical and rhythmical demands of the passage. The
aversga number of syllables per nhrasc Is 9.68 syllables, with
a range from 1 to 34 syllables. The average time for the phrase
Is 2.27 seconds. This compares very favorably with the findings
of the present study In regard to the normal subjects*
The most Important study which bears upon the present
problem is that conducted by Hudgina. 1954 ( 6). Be used the
kymographIc method of recordln; the movements of the speech
muscles during the process of speaking* Twenty-five normal
subjects and sixty-two deaf subjects wore used in the study.
They were required to speak four phrases of 3,7,5, and 4 syl-
lables in length and while these phrases were being repeated
records were taken of (1) the movements of the MBsolas of the
abdomen; (2) movements of the chest wall; (5) syllable pulses
from the chest muscles; (4) the air pressure just outside the
mouth during the phrase. The deaf children were divided by
audlometric tests into three groups, namely; the totally oleaf
,
the semi-deaf, and those only slightly deaf. The results ob-
tained from these groups were compared with a group of normal
persons. A summary of his conclusions are as follows: The
degree of abnormality found in the three divisions of the deaf
Is highly correlated with the degree of deafness. These abnor-
malities may be summarized as follows: (1) extremely slow
and
labored speech, usually accompanied by bit* chest pressure and
uttered with an excess amount of breath} (2) prolonged vowels
with consequent distortions; (3) abnormalities of rhythm;
(4) excessive nasality of both vowels and oonaonants; and (5)
improper function of consonants and the consequent addition of
extra syllaoles at points between abutting consonants (6).
The rato of breath flow remains about the sane for all the
groups, Tlie tingle exception is that of the group of totally
djeaf in pronouncing the nine syllable phrase in wliich their
rate of breath flow is somewhat larger.
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APPARATUS
The pneumatic method of recording was used throughout
the entire experiment. A motor driven, variable speed kymo-
graph, candying a record 2G by 6 incites was used.
A wooden frame steadied the subjects while their speech
was reoorded. The back upright of the frame was equipped with
two adjustable bearing points which were arranged to press
against the subject at two points, the thoracic and the lumbar
re ions of the spine. When the subject was placed in position
and the supports adjusted, the body was held firmly so as to
prevent any backward movement. Another upright in front of
the subject consisted of a half-inch pipe which held the
tambours with bosses independently of the subject. The tam-
bours could be adjusted to any position so that contact could
be made with any portion of the subjects trunk, and the move-
ments of that area recorded.
The recordin tambours were applied to the body wall at
two places; (1) the lower sternum, and (2) the epigastric or
upper abdominal region. These tarbotirs were thistle tubes
of the ordinary size, the open ends of which were covered w.*th
a thin rubber dam, tightly stretched and securely fastened.
Cork bosses 3 cms. in length and 2 cms. in diameter were glued
to the center of these d"aphra t;ms. hen the subject was in
position the tambours were adjusted to the body area which was
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to be explored. The bosses were placed against the body area
until the rubber diaphragms were forced Into the cup of the
thistle tube about half tlie length of the bosses. Thus, as
the body wall moved in and out with the speech rovementa the
bosses were moved In and out displacing the column of air
within the closed recording system. The press- ire changes within
the recording system were transmitted to the smoked records by
m$mm of pneumodeike (5) that were equipped with a delicate
phosphor-bronze diaphragm which is permanent and does not have
to be replaced like the rubber dlaphra m of the Farey tambour.
The constancy of tlie diaphragm makes it possible to compare
accurately tracings of pressure made from day to day o or a
long period of time.
In addition to tracings of the breathing muscles, tracings
wore also made of the air pressure changes Just outside the
mouth. Tlie subject spoke into a rubber mask cut to fit the
contours of the area around the mouth and connected to the re-
cording apparatus by means of a rubber tube. The rubber mask
was ventilated allowing the subject to breathe tlirou^h the mouth
If he desired to do so. (The nose was not covered.) ;;:th thia
mask, records in the pressure changes in the air outside the
mouth were recorded.
Tracings of the breathing movements were ta!:en of each
subject as he stood and breathed naturally. Ti e for these
records was recorded In seconds and fifths of seconds by the
Jacquet chronograph.
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HETHOD
The teat material used was a alrple paragraph consisting
of fifty syllables* From five to six repetitions of the para-
graph irere required of each subject. The words ranged from one
to two syllables In length and the lan^-uage was simple enough
ao tliat It was readily understood by even the youngest subject.
The paragraph read as follows:
"The cook made a cake In the kitchen.
The cake was made for Vary. It was
her birthday and she was ten years
old. There were ten candles on the
cake* All the children in the class
were asked to cose to the party."
The paragraph was typed upon a card and placed before the
subject* As he was being placed In the frame and the taab rs
arranged he was asked to read the paragraph aloud once* This
was done in order to asmire the subject that he was perfectly
capable of handling all the words contained therein* He
stood in such a position that he was not able to see the re-
cord as the movements of his speech and qiiiet breathing were
bvtttg recorded. This precaution was taken in order to make
sure that the subject would not become conscious that his speech
was being studied* He was merely told that he was to read the
paragraph naturally; Just as he would ordinarily* In -aklng
the record of his quiet breathing he was told to stand quietly
and say nothing. Precaution was again taken not to allow him
to loo'- at the drum as tracings of his quiet breathing were
being recorded. The remilt was that accurate recordings were
secured of muscular movements in both breathins in speech
and quiet breathing.
From two to three records or repetitions of the para-
graph were made upon every kymographic sheet. A record con-
sists of tracings of the breathing mo -enents of the lower
3tornum, the epigastric re -ion, and the air outride the mouth.
Time was also recorded in fifths of seconds. One of the
kyno raphlc sheets was devoted to recording the movements
of the lower sternum and the epigastric region In quiet
breathing. Those records were timed in seconds instead of
fifths.
The deaf subjects were all pupils of the Clarke School
for the Deaf, Northampton, Massachusetts. All the ptipils
in the upper school were used and two classes In the inter-
mediate department. Fifty-eight deaf subjects were used In al
twenty-seven boys and thirty-one girls. Their ages ranged
from eleven to twenty at the tire the records were taken.
The deaf subjects were divided into groups A, B, and
C, according to their degree of deafness as determined by
the 2A Audiometer. Group A consisted of foxirteen hard-of-
hearing pup* Is, four boys and ten girls, ranging in age from
eleven to twenty years* The individuals who comprise this
group have a hearing loss of not more tlxan forty-five decibels.
Group B is composed of a group of eleven pupils, six girls
and five boys, ranging in age from twelve to nineteen years.
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They hare a hearing loss of not more than seventy decibels,
Group C is the largest group. It consists of thirty-three
pupils, nineteen boys and fourteen girls, ranging in age
from fourteen to twenty years. They all have a hearing loss
of seventy decibels or over. These subjects have all been
in schools for the deaf for as long as two years and the
greatest majority of then have attended sueh schools since
the age of five or six. They have been taught speech and
lip^readin. along with their other studies and are not allowed
to xiae any other form of coiranunicatlon.
The normal group consisted of sixteen children and adults,
ages ran.lng from nine to twenty-five years; five males and
eleven females. The group consisted of boys and girls from
the Si 1th College Day School and the Iloraal Teachers Training
Class at Clarke School for the Deaf. All of them were aware
of tho purpose of the experiment.
Tlie records were measured for the average number of
syllables per phrase; the time taken in speaking the phrase
and paragraph; the amplitude of the phrasing movements of both
the chest and abdominal tracings for speech and quiet breathing.
The amplitude of these tracings, I.e. the perpendicular dis-
tance between the point on the tracing wiien the phrase begins
when the lungs are inflated to the lowest point reached In
the expiratory movement for that phrase, is taken as a re-
lative measure of the amoxint of breath expelled during the
phrase. The amplitude was measured in nillineters. "ince
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two phrasing movements wore talcen simultaneously the mean
amplitude of these two tracings were taken as the nseasure.
The sua of these means for the paragraph was taken as a
measure of the amount of breath used br the subject In
speaking the paragraph. The phrase movements, time and am-
plitude, were treated separately for each phrase made by each
subject. It is estimated that there were more than twenty-
eight hundred phrases measured in all. Records were also
measured for the average number of phrases per paragraph for
each individual; the individuals were then classified according
to their de cree of hearing: loss and the average number of
phrase 8 for the groups were computed. The avera e time in
seconds was computed for the paragraph as read by the indivi-
dual and for the groups.
Records taken of quiet breathing were meastired for the
amplitude of the breathing curves and the rate was computed
for the number of times per minute that the individual breathed.
This rate times the amplitude of the breath curve furnished a
relative measure of the amount of breath consumed by the subject
In quiet breathing over a period of one minute. A similar
computation was made of the amount of breath consumed by each
individual In speech breathing over the same period of time.
These figures fxzrnish an accurate basis for comparison of the
amount of breath consumed In qtiiet breathing with the amount
consumed in speech. The individuals were then classified
according to their degree of hearing loss and comparisons were
made between those -roups and with the normal group.
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The reliability of the differencea between the group*
statistically determined and are presented in tables.
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RKSULTS
The following Is a statistical analysis of the results
founds
(1) The Phrase
One of the most acctirate as well as the clearest methods
for making c rrparlson between, as well as within the different
Croup classifications is by roana of distribution curves,
Theaa aliow the mean amplitude of the phrases for the four groups.
From the results found it is to be noted that these phrase
amplitudes are all very nearly the same for all the groups.
This means that the amplitude of the individual phrase for
each group ia on the average about the same. That is to say
that no more air is uaed for the phrase by one group than
by another. Of courae, the important fact to bear In mind
at till a point Is the variation In the average numbor of phrases
made by the groups in apeaking the paragraph ( See Table 1
.
)
and the average number of syllables per phraae. (See Table 2.)
The mean amplitude of the piirases for the groxips are as
follows:
Normal group-T'ean, 10.18, S.D, 3,24
Group A Moan, 9.42, S.D. 2.50
Group 13-— Mean, 9.15, S.D. 1.92
Group C———Mean, 7.60, S.D. 2.30
The fact that group C haa a mean amplitude for the phrase
that Is lower than any of the other groups is explained by
the fact tliat they make many mora phrase 8 for the paragraph
18-
than do the others, ("ee Table 1»)
At this point, a comparison of the average number of
syllables In the phrase for each group would be apropos.
They are as follows:
Normal Group — 12,5
Group A 3.5
Group B — 8.1
Group C — 5.8
These figures show a very progressive decrease in the num-
ber of syllables per phrasoj the normal group Including the
greatest mmber of syllables In the phrase while the group
which has the least amount of hearing has the least nnrher
of syllables per phrase* This means that group C must make
many more phrases In speaking a para raph of a ,3!van length
than group B.and group B more than group A. (See Table 1*)
The next point to bring out In this suranary of the
results found In the study of the phrase Is a comparison of
the avcrarjo length of time for the phrase by the groups.
(See Table 3») These results are as follows:
Normal group — 2.9 seconds
Group A — 2.5 seconds
Grotap B — 2.5 seconds
Group C mm 2.12 seconds
The fact that the average plirase length in tine is nearly
the same for all the groups would at first appear rather
surprising. This by no meant Indicates that the averagw
length of time taken for the groups in speaking the
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paragraph will compare as closely. True, the avera-e length
of tine required by the .-roups in speaking the phrase is about
the same but there is a great variation the average number
of syllables contained in those phrases
. This means that
there will be a wide discrepancy among the croups as to the
average number of plirases required in speaking the sane
paragraph. Those figures are as follows:
Normal group — 4.4 Phrases for the paranraoh
Group A — 5.1 « w • b
Group B — 6,7 n * *
Group C — 9.4 » » m «
(See Table 1.)
As a brief summary of the phrase, it has been shown that
there was slight variation ?n the average amplitude of the
phrase between the different groups; meaning that little
more breath was used by one group than by anotlier In speaking
an individual phrase. Also, the time taken for speaking the
average phrase for each group was about the same. But all of
this is offset by the fact that there was a progressive de-
crease in the number of syllables per phrase, and the con-
sequent increase In the number of phrases for the entire
paragraph, which Is positively correlated with the increase
in hearing loss.
(2) The para'yaph
The paragraph was constructed of a total of fifty
syllables. The words were sinple and were handled with con-
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parative ease by every subject regardless of age or amount
of hearing loss. That paragraph read as follows:
"The cook made a cake in the kitchen.
The calco was made for Mary, it washer birthday and she was ten years
old. There were ten candles on the
cake. All the children in the class
were asked to cone to the party."
The flrat fact to be considered is the average number
of phrases tliat each group took in repeating tlio above
paragraph. These are as follows:
Normal group —— 4.4
Group A — 5.1
Group B — G.7
Group C — 0.4
It is to be noted that group C, in speakln the same para-
graph, used more than twice the number of phrases as did the
normal group.
The total anonnt of breath expelled by the four groups
In speaking the paragraph Is a very interesting and signifi-
cant factor In this study of the speech of the deaf. The
kymographic records showed clearly the relative amount of
breath used by each subject in terms of the phrase amplitude
for each time that the paragraph was spoken. The amplitude
of each phrase was measured in millimeters as recorded by
tracings from the lower sternum and the abdomen, A mean
amplitude for each phrase was then determined and the sun
total of the amplitudes of all the phrases T.cluded in the
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paragraph was actually the relative amount of breath utilized
by the subject in speaking it. Each subject repeated the
paragraph at least five ti es. fl is relative amount of
breath as used by each subject was treasured and distribution
curves were made of the results. The subjects were classi-
fied according to their groups. These results are as follows:
Normal group, Mean - 38.36, 5.D. 7.0
SIS n' ?<!an " 51 '49 ' 3^.16.0
Group C, ifean - 77.28, 3.D.G3.0
(See Table 4.)
The large standard deviations for the throe deaf groups in-
dicate wide variability of the Individual subjects within
each group. The means do show, however, that there is a
progressive increase in the amount of breath consumed with
the progressive increase in the amount of hearing loss of
the groups; an increase of from 38.36 for the normal grotip
to 77.28 for group C, the group with the least amount of
hearing.
The time required for speaking the paragraph was
recorded simultaneously in fifth seconds. The normal group
required less ti-e for speakin ; this passage than did either
of the other three groups. Furthermore, there is a progressive
increase in the amount of time required by these groups for
speaking this passage as the decree of hearing loss increases.
The neans and standard deviations are presented below. For
the individual averages nee Table 5, The differences between
the normal average time and that of the deaf groups is reli-
able in every case* The coefficient of reliability between
the normal group and gro.tp A is 2*4. JSzpressed in terms of
chances, this rieans that tliere are 99 chances in 100 tliat
this difference will not reduce to zero. The difference
between the average tir» for groups A and B is small and
not entirely reliable, the coefficient of reliability being
1*5* The difference between groups B and C f however, is
highly reliable and the reliability coefficient is 2*8*
Normal group - 13*6 seconds S.D* 1*6
Group A - 15.5 seconds S.D. 2.5
Group B - 17.2 seconds S.D. 2.9
Group C - 20.24 seconds S.D. 3.9
The total amount of breath used by the different groups
in speaking the paragraph has been stated above. But the
time taken in speaking the paragraph by those groups also
differs. The next step then is to find the total amount of
breath used by those groups in speech over a specified period
of ti e* that period to be one minute In length* These
figures then are to be compared to the average amount of
breath consumed by the corresponding groups over the same
period o: time during quiet breathing. In other words, the
phrasing rate for each subject had to be computed and mul-
tiplied by the average phrase amplitude for those subjects,
that fi, sure beinc the total amount of breath used by the
s-bjects over a given ^eriod of tine. (See Table 6.)
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(3) Quiet breathing
Tracings from the lower sternum and the abdomen were
recorded by the kymograph while the subject was standing
and breathing quietly. The amplitude of each breath curve
was Treasured and the average amplitude for all the curves
made by each subject was determined. The subjects were
classified according to the group to which they belonged
and distribution curves were made and the mean and standard
deviation for each curve computed. The results are as follows:
Normal group, Mean - 11.46, S.D. 2.08
Group A, Mean - 0.04, S.D. 2.53
Group D, lean - 9.48, S.D. 3.2
Group C, Mean - 10.10, S.D. 3.4
These figures compare rather closely, especially the normal
group with that of group C. These groups are nore evenly
divided as to the number of females and males that comprise
them and also, the ages of the individuals that cake up the
two groups are about the same. Groups A and B, however,
are composed of younger children and since they are not
physically as well-developed as members of the other two
groups their lung capacity is smaller and they require less
breath.
Wills the records of quiet breathing were being made
the tire clock registered intervals of seconds and the breathing
rate of each individual for the period of one minute was
24-
determined. This rate was then multiplied by the average
amplitude of the breathing curve of the corresponding
individual. This formula, rate times amplitude is a re-
lative measure of the amount of breath expended by each
individual in quiet breathing over a period of one minute.
The subjects were divided into their groups and distribu-
tion curves were made of the average amount of breath used
by each group in quiet breathing over a given period of time.
Those results are as follows as measured in millimeters*
Normal group, Mean - 180,12, S.D, 47.6
Group A, Mean - 160,80, S.D, 34.4
Group B, Mean - 141.84, S.D. 50.0
Group C, Mean - 100.38, S.D. 40.5
(See Table 7.)
Here again the differences in the size of the groups, the
age of those people comprising the groups, and the sex
differences, are all factors influencing the results. But
since the normal group and group C, the two largest -roups,
are so nearly identical as to results found above it is safe
to say that there is very little difference between the deaf
and the hearing insofar as expenditure of breath in quiet
breathing is concerned,
(4) Breathing in speech
The same formula, rate tinea amplitude, was applied to
the spoken paragraph. This rate was determined as follows:
The avorage number of phrases made by each subject in speaking
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the paragraph was known. (See Table 1.) The time that each
subject had taken in speaking the paragraph was also known,
(r,ee Table 5.) The average amplitude of the phrase for the
paragraph for each individual had been determined. In order
to compute the rate then, the average time taken in speaking
the paragraph was divided into the number of seconds in one
minute. The result was the fraction of a minute taken by
that subject in speaking the paragraph. The average number
of phrases that the subject had taken in speaking the para-
graph during that fraction of a minute was known; this was
then multiplied by the fraction and the result was the average
number of phraser, the subject would have spoken during a period
of one minute. This rate, multiplied by the average amplitude
of the phrase for the paragraph gave the relative amount of
breath expended by the individual over a period of one minute
as e -pressed in terras of millimeters. The subjects were
classified into their groups according to their hearing loss
and the results were as follows:
Breathing in speech
Normal group - Mean, 106.0, S.D. 42.0
Group A - Mean, 192.6, S.D. 44.5
Group B - nean, 211.20, 3.D. 33.0
Group C - Moan, 212.60,S.D* 63.1
Quiet breathing
Normal group - Mean, 100.12,S.D. 47.6
Group A - Mean, 160.00,r.D. 34.4
Group B • Mean, 141 .84,S.D. 50.0
Group C - Mean, 1Q0.30,S.D. 40.5
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(See Tables 6 and 7.)
Tills total amount of breath expended In quiet breathing
compared with the total amount of breath expended in speech
over the sane period of tlr» offers a very interesting and
significant comparison between the speech of the deaf with
normal subjects. \7e find that the normal person, on the
average, uses about tlse same amount of breath while speaking
In a conversational tone over a period of one minute as he
uses while breathing quietly for the same length of time.
These resalts show, on the other hand, that the deaf tise more
breath while speaking than they do while breatMnr quietly.
This excess amount of breath vtilized in speech by the deaf
likewise Increases r*th in increase in hearin loss through
the three groups.
The reliabilities of the differences between the quiet
breathing and the breathing In speech of these distribution
curves were computed and the results are presented In Table 9«
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DISCUSSIOH OF THE RESULTS
The results of this study show a wide degree of vari-
ability between individuals as veil as between groups. It
is an impossibility therefore, to formulate a type of speech
which might be labeled as "standard deaf speech." Even if it
were possible to do so it would be of no value to the speech
instructor since it is his purpose to develop the speech of
the deaf as nearly as possible along the lines of normal speech.
Since this is true, normal speech was taken as the standard
and the speech of the deaf was studied and compared to that
normal standard* The quantitative data obtained from the
normal group may be accepted as a standard since the distri-
butions fall within a very narrow ran-e, and the amount of
data obtained and the number of subjects used are sufficiently
large to insure a fair degree of reliability* The comparison
of the data obtained from the deaf and the normal subjects,
therefore, becomes highly significant as a measure of the
speech of the deaf*
The records show that the degree of deviation of the
deaf from the standard normal speech increases w*th an increase
in the de ree of hearing loss. Records were taken from sub-
jects who had become deafened from illness after having heard
for varying lengths of tine. These records show that their
speech deviates only slightly from that of normal speech insofar
as the coordination of their speech muscles are concerned*
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This tends to show the close relationship that exists between
hcarinr, or having heard, and speech. For this reason then,
the importance of the training of residual hearing snci the use
of amplifiers and other hearing aids in speech training cannot
be stressed too greatly.
Language and speech proceed and are built up with a
rhythmical pattern as a basis. This pattern is commonly referred
to as the "swing" of the sentence. In building a sentence,
the nortaal speaker has a concept of the rhythmical pattern that
the sentence he is about to formulate is going to take, even
before he is aware of the exact words he is going to use. The
fact that speech and rhythm go hand in hand cannot be stressed
too much. It is this rhythm and swing which carries the sentence
along at a normal rate of speed. Rhythm and accent are pri-
marily matters of movements and the ^ouping of movements into
dynamic patterns. If the deaf child could be given an appre-
ciation of this fact and trained from his first years in school
to speak with a normal rhythm even at the cost of perfect arti-
culation his speech would be far more natural and intelligible
to the general public. There are many cases of deaf people
whose articulation and pronunciation of sounds are quite im-
perfect but who possess a normal rhythm of speech. This
type
of speech is much more readily understood than the deaf
person
who speaks with a greater degree of accuracy of sound
pronun-
ciation and no rhythm*
2. -
The normal subjects divided the para,jraah Into an average
of 4*4 pirases, it should be added, that all but four of these
subjects spoke the paragraph •* five phrases. The placing of
the pause, or the phrasing of this paragraph* insofar as the
nomal subjects eere concerned, did not depend upon the neces-
sity for taking breath* They all paused at those five points
because the rhythmical demands of the paragraph required that
they pause there* Groups A and B divided the paragraph Into
5,1 and 6*7 phrases respectively* These teo roups, and es-
pecially the first, correlate so closely to the normal group
that the conclusion may be drawn that the le~ree of hearing
pln« the training they aay liave received through their hearing
has ;lven the® an appreciation of the natural swing of fluid
prose- Also, their pax sea were so placed as not to interfere
with the thou ht to be conveyed* This does not hold true with
group Cj the -roup tliat contains t; ose subjects with no usable
hearing* Tliey spoke tlie same paragraph in an average of 0.4
phrases* They divided the paragraph nto awre than twice the
number of phrases than the normal group. Moreover, thirteen
of the tliirtr-three subjects in group C spoke tl>e nara raph in
from 10 to 16 phrases* These figures are averages and there were
instances where ?ndividt»ls divided ths paragraph into as aany
as eighteen phrasee. This is an Indication of no appreciation
for the rhythsdcal demands of fluid proee* These pauses were
taken, not because of the rhythmical deisands of the passage,
but s'nply beeanse they needed acre air in their lungs with
which to apeak further* It is extrenely difficult for the
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average person to understand such speeehj those who are thorough-
ly familiar with the speech of the deaf learn to understand it.
The lack of knowledge of the natural rhythm In speech
Is on© of the determining factors in explaining the pro^ssive
increase in the length of tine taken for the groups of subjects
in s asking the paragraph. (See Table 5.) Many of the deaf
subjects took more than twice as long as did the normal sub-
jects to speak the same passage* There are at least three
reasons for the existence of this wide variation of time.
The first is the fact that they do not possess a natural rhythm
which tends to swing their speech along at a more or less
natural rate of utterance. As a ratter of fact, the majority
of the totally deaf possess no speech rhythm, natural or other-
wise. Their speech may be characterised as arhythmlc. There
Is no Inflection on the word or phrase that should be stressed
and the sentence ends in the same tone of voice in which It began
there is no Inflection of voice at the end of the sentence that
would show whether or not it was a statement or a question. This
makes for extreme monotony of speech. The lack of the normal
speech rhythm found in the extremely deaf group Is due to the
fact that they have not hoard normal speech and therefore can-
not imitate it. Tills does not mean that they cannot be taught
the normal rhythms of speech* Rhythm is primarily a matter of
grouping of movements about a main movement which is the accent,
and is not primarily a matter of sounds. The fact that subjects
who became deaf after they learned speech still retain a \omal
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apeoch rhythm in spite of the fact that they do not hear
sounds la evidence of this. Systematic rhythmic drills from
the very be.-innin
;
of speech development In the profoundly
deaf child would ten ! to build up the rhythmic patterns of
speech in spite of the fact that the sounds could not be heard.
The second reason that may partially explain the slowness
of the speech of the deaf lies in the method in which their
speaking vocabulary has been built up and the way in which they
have been taught to pronounce words. Kew words that are ;?ven
to the child to add to his growing vocabulary are introduced
as isolated words and not given in connected language. Since
the words are taught by thenselvea, when the child attempts to
make a sentence out of t: ose words the result is that each word
turns out to be a phrase in itself. It is a fact that In nor-
mal speech words rarely if ever occur alone. They are all part
of a sentence pattern that go to make up a complete thought.
The implication here is that the child might better ae<rtire
fluent speech if he were taught that each word is but part of
a rhythmical pattern and new words wore introduced in connected
language rather than isolated units.
A third factor that might explain the slowness of the
speech of the deal is the costion method followed in teaching
the child the pronunciation of words. All of the elements
are tau^t separately. They ml Jit better be taught in combi-
nation with a vowel; a combination that will later fit into a
word. The suggestion Is that where possible the syllable be
taught as a whole and not in parts as is the general tendency.
—
G2—
The old method sokes the child conscious of the fact that the
word that he Is about to pronounce ie a difficult eoafeination
of consonants and vowels, each element demanding a modification
of the tongue, Hps, or some other or -an of articulation rather
than as a group of syllables* Following the old method, the
natural tendency is for the ch'ld to speak with great care,
very slowly, drawing out each vowel an unnatural length of time.
The releasing and arresting consonants In words play an
important part in fluency of speech. If a child is to be
taurht to speak fluently he must be taught the difference be-
tween these two consonants. The consonant chart, as used in
the majority of schools for the deaf, does not discriminate be-
tween these two types. They teach only one kind and that the
releasing consonant. The differences in the function of these
two consonants are as follows: The releasing consonant starts
the syllable. In the releasing consonant the preerrire is built
up in the mouth and Is released as the mouth opens for the syl-
lable puff. At the end of the syllable the arresting consonant
or the consonant that ends the syllable blocks the breath flow,
the pressure backs up and assists in arresting the syllable move-
ment of the chest (0) and (10). It is essential that speech
teachers recognize the part that these consonants play in making
for fluency In speech. The consonant charts display only one
type of consonant; the releasing type. Consequently, when a
child says 'cat 1 he releases the final *t» in an explosion.
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That Is, the »t» becoraos a releasing consonant and an extra
syllable Is added. Hot being able to near his own speech,
the tendency is for the child to vocalize that final explosion
thu3 adding an extra syllable to the word. The word »cat* be-
comes »cat(a).« The following Is a typical example of the
speech of a very deaf boy and sl ows the extra syllables that
have been added to the si- pie paragraph that was given then to
reads (Each spacin
; illustrates a phrase as spoken by this
subject.)
"The cook(a) made a cake(a) ln(a) the
kitchen. The cake { a) was nacle ( a ) for
Mary. It(a) was her birthday. and{a)
she was(a) ten(a) years old(a). There
were ten{a) candles on(a) the cake.
All the children in(a) the class were
aaked(a) to eone(a) fee the party.8
The total amount of breath expelled by the four ;;roups
in speaking the paragraph is a very Interesting an! significant
factor in this study of tlic speech of the deaf. ( fee Table 4.)
These figures indicate a very uarked progress 've increase In
the amount of air used by the groitps hn speaking the paragraph
with an "ncrease In the amount of hearing loss for the .groups.
Another significant fact Is that althou^i there was a
progressive Increase in the amount of breath used in speaking
a uiven passage with the increase in hearing loss, there was
also a progressive increase In the length of tine taken for
speaking the passage. (See Table 5.) The essential fact to be
determined is whether or not this satte increase Is found when
they all speak the same len ;th of tints. The results show
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{See Table 6.) that nhen tine is held constant very little less
breath is uaed by the normal group than by groups A and 3, but
the average for Group c is greater by 26 mms. On the other hand
the deaf croup were found to use about the sane anount of breath
***** cjalet bathing as the normal group. (See Table 7.) The
exceptions to this statement are Groups A and B, which are not
homogeneous groups* (see ps$e 23*)
The above comparisons furnish some very interesting con-
clusions* The mean amount of breath expended for the normal
^roup in amulet breathing was 100.12, and the mean amount of
breath expended for the same group in speech over the same
period of ft** was 136.0 This indicates that over a ^ivan length
of tine ±he noraal goup do not expand any, r^ore ureath in quiet
breathing than they, do in speech* The deaf groups on the other
hand expend wore breath in speech than in quiet breathing. But
they expend comparatively little more breath oyer a given period
of time in speech than do the normal groupj a difference from
the normal by group C, the deafest group, of only 86 millimeters
for one minute* This fact should be of particular sl nificance
to teachers of the deaf. That is, that the deaf expend very
llttlQ
;
ore breath in epeec- over a. fc>lven period of time than
do the normal subjects* Actually however, they expend a great
deal more in speaking the paragraph. This is because they speak
almost twice as slowly an do the normal subjects. It remains
then for the teachers of the deaf to instruct the pupils to
speak with more rapidity and that defect will be eliminated.
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If the speech of the deaf could be speeded up to approximate
normal speech rapidity they would speak approximately the same
nunber of syllables with the same expenditure of breath as do
norraal subjects*
It Is not an impossibility to speed up the speech
deaf. A fourteen year old child whose audiometer tests show
her to have absolutely no usable hearing and whose history
shows her to have been deaf from birth was Siven special training
b; the writer and others in rhythm and luency of speech, ob-
servance of releasin
; and arrosting consonants, and special
work on ti*> correction of nasality. This work covered a period
of about seven months. Last year this ;irl spoke a nine sylla-
ble please in 5.2 seconds w?th a phrase amplitude of 22.0 mil-
limeters. The normal tiiie for tliat same phrase was 2.4 seconds
with a phrase amplitude of 10.8. This year, after a few months
of special training (not with this particular phrase) she
spoke the same phrase in 2.9 seconds with a phrase amplitude
of 3.4 millimeters. Both time and the anount of breath lias
been reduced until they fall within the normal ran^e for this
phrase. This at least is an indication of what might be ex-
pected if more emphasis is placed upon rhythm and fluency in
speech traininr;. At the same time, however, the "elenental"
defects are not to be neglected.
*S6—
SUMMARY
The kyraographic method was used to study the speech
coordinations of fifty-ei ht deaf subjects and fifteen
normal subjects. All the subjects were required to speak
the same speech material which consisted of a paragraph of
fifty syllable length. The records were measured for the
amplitude of the quiet breathing curve, the aisplitude of the
phrase, the number of syllables contained in each phrase,
and the average time taken in speaking the paragraph. Rates
were figured out and the relative amount of breath expended
by each subject in both speech and quiet breathing was com-
puted. The deaf subjects were divided into groups A, B, and
Cj according to their degree of hearing loss. Comparisons
were made of the results found between these groups and then
between these groups and the normal group. The speech of the
deaf group show the following abnormalities as compared with
the normal group| (1) extremely slow and labored speech?
(2) speech was accompanied by excessive expenditure of breath;
(5) abnormalities of rhythm; (4) improper function of consonants
with the consequent addition of extra syllables between abut-
ting consonants; (5) measurements showed an equal amount of
breath being expended by normal subjects both in speech and
quiet broathing over a specified period of time; (6) the deaf
expend relatively little more breath In speech than they do
in quiet oreathing over a given period of time; (7) the deaf
expend relatively little more breath In speech than do normal
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subjects over a Given period of tine. For this reason it is
essential that speech of the deaf be speeded Tip so as to
more closely approximate normal speech rapidityj (0) there
is a faiji positive correlation between the decree of abnormal-
ities and the degree of hearing loss. Subjects who became
deaf after having learned to speak normally have retained
nonnal speech coordination. This indicates that speech move-
ments are not dependent for their control upon the sounds
produced by them. The muscular movements involved in speech
by those children the have received residual training compare
more closely to the normal than do those who have received
none. !!any of those have been unable to receive anythin.
other than an appreciation of speech rhythm. Thin has been
sufficient to cause their speech to more nearly approximate
normal speech in nearly all the points oi abnormality that
have been discussed. Speech rhythm should be taught the
young deaf child from the time that he first enters school.
The methods that are now used in teaching the deaf to speak
appear not to be sufficiently adequate to develop normal speech
coordinations in tlie profoundly deaf. A clearer knowledge of
normal speech coordinations accompanied by a knowledge of
the abnormalities to be found in the speech of the deaf
would be of great aid to any teacher who is interested in
teaching the deaf child to speak.
Charles Rawlings,
Clarke School for the Deaf.
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TABLE I
R.S. 5 T7 Pu.n . 5
L.J. 4 p t*A .x . 7
g.s. 5 J.T. 5
m.h. 5 R.S. 9
L.C. 5 B.F. 5
Z.I.I. 5 5
E.B. 2 A .In.. 5
E .S • 5 TTii .W . 7
F.O. 3 ft.. . 8
B.P. 5 J.J. 5
P.P. 5 Y.J. 9
A.C. 5 Ii.Ee. 7
J.G. 4 R.P. 4
p.a. 3
AVERAGE TIUilBER OF PHRASES PER PARAGRAPH.
S\ri>3
.
Ilor . SubJ. Group A. Subj. Group B. Subj. Group C.
G.A. 11 E.B. 9
H.D. 8 C.n. 9
I.R. 6 D.G. 8
A.P. 7 R.T/. 13
E.G. 6 P.C. 11
E.E. 5 O.U. 13
C.E. 6 A.G. 7
G.T. 4 J.C. 9
S.O. 9 L.B. 9
J.M. 7 S.B. 8
S.G. 8
TJ.P. 15
L.R. 9
S.B.
R.D. 9
j.n. 10
R.De. 11
G.B. 11
P.R. 15
D.R. 9
B.P. 10
IJ.U. 11
n. .. 8
J.I'c. 13
H. : . 5
H.G. 7
D.C. 7
8«C« 10
J.E. 7
D.D. 10
E.G. 8
J.I. 5
Av. Ro. 4.4 Av. Eo. 5.1 At. Ho. 6.7 Av. Ho. 9.4
TABL II
AVERAGE Hem OF SYLLABLES PER PHRASE.
R.S. 10 H.R . 9
L.J. 12 R.T. 7 *i
G.S. 10 J.'-'. 10
w
• • 10 R.S. 6 A.P .
L.C. 10 H •! • 16
• • 10 C *1\ • 10 E.E.
E.B. 21 A.Li. 10 3.
E.S* 10 B.C. 7 C.T.
F.O. 17 R.D. 7 3.0.
B.P. 10 10 J.J.
P.P. 10 Y.J. 9
A.C. 10 IT .Lie. 7
J.G. 15 R.P. 14
P.G. 17
i^r s^r:
—
t
5 E.D. 6
6 C.R. 6
8 D.G. 7
7 R.W. 4
8 P.C. 5
9 O.W. 4
9 A.G. 8
13 J.C. 6
6 L.B. 6
7 S.B. 6
S.C. 7
W.P. 5
L.R . 6
E.B. 7
R.D. 6
J.R. 5
R.Oe. 6
G.B. 4
P.R. 3
D«H. 6
B.P. 5
E.W. 5
n.K. 6
J *I*c . 4
H«E« 10
H.O. 7
B.C. 7
B.C. 5
J.E. 8
D.D. 5
H.G. 7
J.L. 10
M—flu Iff tg Ioan-0.5 Hean-0.1 Ilean-5.0
TABLE III
AVERAGE TIME PER PHRASE *
I.~or. Sub_1. Group Am SubJ. Group B.
II »W. 3.4
3.2
:.ul. 'H W r *F. wo.
H «S • K.R. 3. G.A. 2.9
L.J. 3.5 R.T. 2.6 E.D. 2.3
g.s. 2.4 J.T. 2.8 I.E. 2.5%* mjr
• • 2.0 R.S. 1.8 A.P. 2.3
L.C. 2*6 H.F. 4. E.G. 2.
2*3 C «R» 3.2. E.E. 3.4
6. A.M. 2*8 fi ft 3.5
• • 3. H.C. 2.7 C.T. 4.
F.O. 4* RmS>m 2. s.o. 2.
B.P. 2.3 J.J. 2.8 J •!.!• 2.6
P.P. 2 •
.
Y.J. 2.7
A.C. 2*6 1< .Kc • 2.9
T B 3.7 R.P. 3.
4.
juM. aroup C,
3.
E.D. 3.
CR. 2.1
D.G» 2.4
R.W. 2.1
P.C. 1.7
0.V7. 2.
A.G. 2.7
J.C. 1.7
L.B. 2.2
S.B. 2.
S.C. 2.4
W.P. 2.
E.B. 2.S
R.D. C.2
J.R. 2.4
R.De. 2.3
G.B. 2.1
R.P. 1.8
I>.H. 2.6
B.P. 2.
E.ff
. 2.3
RV . 2.4
J.Mc. 1.8
H.r. 3.
E.G. 3.
D.C. 2.7
II .C • 2.3
J.E. 2.7
D.D. 2.2
n.G. 3.C
J «L • 3.
Av. T. 2.9 Av. T. 2.3 Av* T. 2.5 Av. 7. 2.12
TABLE IV
THE AVERAGE AMOUNT OF BREATH EXPENDED FOR THE PARAGRAPH
AS EXPRESSED IN MILLIMETERS OF PHRASE AMPLITUDE.
Sub 1
.
Snbl
.
UUUJ • \-*J. UUU ri • '-TJ. UUU L> •
rn&r- 4b M.L. 4£f . '.F. —$ST >—' •j.i • oo
R.S. 35 H.R. 53 G.A. 112 E.D. 73
L.J. 38 R.T. 68 N.D. 65 C.R. Q1?i
G.S. 43 J.T. 36 I.R. 54 D.G. <j i
H«Jf, 39 R.S. 75 A.P. 42 R.i''
.
L.C. 41 H.F. 29 E.G. 46 P.C. 99
Z.M. 43 C.R. 44 E.E. 79 O.W. 76
E.B. 25 A.M. 45 C.E. 68 A.G. 78
E.S. 61 H.C. 50 C.T. 38 J.C. 129
F.O. 36 R.D. 73 S.O. 68 L.B. 83
B.P. 40 J.J. 50 J.M. 65 S.B. 67
P.P. 66 Y.J. 60 3.C. 65viz
A.C. 54 . 0. 56 W.P. 136
J.G. 28 R.P. 33 L.R. 67
P.G. 28 E.B. 64
R.D. 78
J.R. 100
R.De. 7b
G.B. 73
R.P. 120
D.H. 71
B.P. 46
E.W. 77
H.K. 68
J .Mc • 126
H.F. 37
H.G. 49
D.C. 88
H.G. 113
J.E. 72
D.D. 78
H.G. 73
J.L. 58
Mean-38.36 Mean 51.49 IIean-58.33 Mean-77.28
S.D.-7.0 S.D.*16.0 S.D.-34.5 S.D.-63.0
TABLE V
AVERAGE TIME FOR THE PARAGRAPH.
SubJ. Hor. 3ub.1. Group A, :>ubj. Group B. Sxxbj. Grout? C,
H.W. 17 H.L. 16 p.p. IK w * . <tSO
R.3. 16 II .R. 15 PfiWW
L.J. 14 R.T. 18 H.D 18 C JR..w Mi •
0.3. 12 J.T. —
•
•
T.R. 15 A*/
14 R.S. 16 A.P. 1
R
L.C. 13 M.F. 12 e.g. 12 • »
Z.II. 14 C.R. 16 B.E. 17 • •
E.B. 12 A.M. 14 C.E. 21 2.x m\Jf • 19
E.S. 15 E.G. 19 T fl in
P.O. 12 R .D. 16 S .0 . 18 L.B. P0
B.?. 12 J.J. 1^— — s.n. 1G
P.P. 14 Y.J. 16 1°
• • 13 II •!% • 20 W.P. 30
j.a. 15 R.P. 11 L.R. 25
P .G • 12 E.B. 21
R.D.
- • * 21
* «. • -V • 25
G.B. 23
P.R. 25
D.H. 24
B.P. 19
E.W. 25
U.K. 19
J.Uc. 24
II .P. 16
E.G. 21
B.C. 19
H.C. 23
J. • 19
D.D. 22
h.g. 29
J.L. 15
2o.2
Av. T. AV. T. 15«5 Av. T. 17.2 Av. T.
S.D. 1.6 S.D. 2.5 S.D. 2.9 S.D. 3.9
TABLE VI
THE AVERAGE AHOUBT OP BREATH USED IH SPEECH EXPRESSED TTTm^msram of phrase amplitude. 15
SubJ, Hot, Sub
,
}, Group /
i
.... 162 M.L. 190
R.S. 133 H.R. 180
L.J. 187 R.T. 265
200 J.T. 126
U.K. 105 R.S. 320
L.C. 184 H.P. 125
Z.L!. 168 C.R. 171
K.3. 120 A.:'. 210
E.S . 240 n.c. 154
P.O. 180 R.D. 300
B.P. 200 J.J. 189
P.P. 299 Y.J. 242
A.C. 230 168
J.G. 112 R.P. 198
P.O. 135
SubJ . Oroup :i- 3ub.1. Group
Oftii ft
a .a. 290
n.D. 216 por-.
I.R. 270 1 / u
156
*
* • 210
i-i ft 270
.»7 P10
w ftiSft 221 A.3.
C.T. 150 J.C.
• • 240 L.B.
J.II. 207 S .3 210
O .u . 200
T
-* %P . 270
L.R. 176
JLU^X
R.D* 254
J.R. 225
156
G.B.
P*>R. 200
D.K. 198
3.P. 120
E.S. 182
U.S. 200
J.Mc. 203
K«P. 133
HftOv 140
D.C. 206
II.c. 310
J»E. 242
D.D. 216
n.o. 170
J.L. 260
T'ean-186.0
S.D.-42.0
I'eon-192.6 J!oan-211.2C
S.D—44.5 S.D.-33.0
nean-212.60
S.D.-63.1
TABLE VII
THE AVERAGE AUOUBT OF B-EATII COISUSED IB QUIET 3RBATEIHG
EXPRESSED ITS MILLIMETERS OP PHRASE ft&PLITUBE.
lull i
-<JTm Sitn.l. Jroxxu ii. Gubj. Group c.
H.V,. 144 tu aL. 210 323 <! TTt>Ml . 126
R.S. 272 H.Ii • 216 G.A. 140 E.D. 225
L.J* 168 R.T. 182 N.D. 180 C.R. 192
G.S. 190 J.T. 144 I.R. 112 D.C. 168
H.M. 132 R.S. 105 A.P. 120 R.W. 144
L.C. 120 H.F. 144 E.G. 126 P.C. 200
Z.H. 233 C.R. 196 E.E. 135 O.W. 112
E.B. 231 A.M. 140 C.E. 225 A.G. 169
E.S • 195 H.C. 120 C.T. 90 J *C . 272
F.O. 119 R.O. 140 S.O. 114 L.B. 228
B.P. 140 J.J. 144 J.IT. 176 S.3. 144
P.P. 216 Y.J. 90 S.C. 112
A.C. 130 Ti .IIC • 110 W.P. 200
T
«i a • 198 R.P. 198 L.R. 210
P.O. 126 E.B. 231
R.D. 176
J.R. 176
R.D*. 242
a.B. 192
147
D.H. 140
ii.r . Xoo
E.W. 128
n.s. 132
J .Tic. 189
H.F. 192
H.G. 153
D.G. 189
H.C. 208
J.E. 208
D.D. 90
H.G. 100
J.L. 80
lean-100.12 I'oan-IGO.O i:erj>-141.S4 Ilean-180.3G
S.D.-47.6 S.D.-34.4 S.D.-50.X) G.D.-43.5
TABLE VIII
AVERAGE AMPLITUDE OF THE PHRASE.
SubJ. Group A. SubJ. Group B. SubJ.
n.w. o M.L. 9 F.P. 10
R.S. 7 11 .Ft. 9 G.A. 10 E.D.
L.J • 11 R.T. 9 K.D. 8 C.R.
G.S. 8 J.R. 6 I.R. 8 B.G.
H.H. 5 R.S. 9 A.P. 6 P • •
L.C. 8 H«F* 9 7 P.O.
Z.K. 9 C.R. 9 E.E. 15 o.w.
E.B. 12 A.M. 10 C.F.. 13 A.G.
• ! • 12 11.C. 7 C.T. 10 J.C.
F.O. 12 R.B. 10 S.O. 8 L.B.
B.P. 8 J.J. 9 J.K. 9 S.B.
P.P. 13 Y*J. 11 S.C.
A.C. 10 II.I to. 8 .?.
o .G. 7 R.P. 9 L.R.
P.G. 9
Group C.
10
9
10
7
11
10
7
12
14
7
7
8
9
8
8
R.D. 9
J.R. 9
R.Do. 6
G.B. 6
P.R. 8
D.II. 9
B.P. 4
E.W. 7
H.K. 8
J .Me. 9
H.P. 7
E.G. 7
D.C. 13
B.C. 12
J.E. 11
D.D. 8
H.G. 10
J»L. 15
lioan-10.10 Uoan-9.42 LIean-9.15 Mean-7.60
S.D.-3.24 S.D.-2.50 S.D.-1.92 S.D.-2.30
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